Sex-dimorphic effects of gestational exposure to the organophosphate insecticide chlorpyrifos on social investigation in mice.
Several pieces of evidence from animal and human studies indicate that the organophosphate insecticide chlorpyrifos (CPF) acts as a developmental neurotoxicant at environmentally relevant doses, and it is possibly endowed with endocrine-disrupting activity. Data collected in rodent models show that developmental exposure to CPF at sub-toxic doses induces long-lasting and sex-dimorphic changes in social and investigative responses in exposed offspring. The aim of this study was to evaluate the effects of gestational CPF treatment on social and olfactory discrimination in adult mice of both sexes. Pregnant CD1 out-bred mice were exposed to CPF per os on gestational days (GD) 14-17 at the sub-toxic dose of 6 mg/kg/bw. At adulthood, male and female offspring underwent the same experimental paradigms, namely i) a social discrimination test where mice were presented with a simultaneous binary choice between a novel conspecific and a familiar one, and ii) an olfactory habituation/dishabituation test to evaluate their capability to discriminate between odors with different eco-ethological salience (non-social vs. social odors). Results showed that in the social discrimination test prenatal CPF primarily affected the female sex by raising the investigation time in females to the same levels as found in vehicle- and CPF-exposed males. The ability to discriminate between a familiar and a novel social mate was not affected by CPF in either sex. In the olfactory habituation/dishabituation test, mice of both sexes successfully discriminated non-social from social odors regardless of the prenatal treatment received. These results confirm previous evidence indicating that developmental exposure to CPF causes long-lasting and sex-dimorphic changes in responsiveness to social cues, in the absence of significant impairment of social and olfactory discrimination capacity. These findings are discussed within the framework of recent data pointing to the limbic/hypothalamic circuitry and steroid hormonal regulations as possible targets for CPF neurotoxicity.